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Receive a set of training data including: (a)
frequencies of amino acid residues in a
102 —. plurality of training coll_agcn or gelatin
sequences, and (b) physical or chemical
property data of at least one physical or
chemical property associated with the plurality
of training collagen or gelatin sequences

-————

104\

Train the maching learning model by fitting the
machine leaming model to the set of training
data

106 l

Obtaining, using the machine leaming model, a
set of target data predicted by the machine
learning model to be associated with the at least
one physical or chemical property meeting a
criterion

108

Determine one or more collagen sequences
corresponding to the set of target data
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Produce one or more polynucleotides encoding
the one or more collagen sequences

112—\ l

Express the one or more polynucleotides to
produce one or more collagen molecules
comprising the one or more collagen sequences

———
Optionally
further evolve
the collagen
molecules

(57) Abstract: This disclosure describes methods and systems for engineering and manufacturing collagen-based biomaterials. The
methods and systems combine synthetic biology, fermentation, material science and machine learning. Collagen molecules or collagen
based materials obtained from using the methods have desired physical or chemical properties such as melting temperature, stiffness,
or elasticity. The obtained collagen molecules and sequences are also disclosed.
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